Obesity, while recognized as a pressing global public health issue, does not present an immediate threat to life. Accordingly, weight-reducing medication is required to be exceptionally safe [1] . Since the 1960s, several agents have been withdrawn in the USA or Europe because of toxicity issues (Table 1) [2] . Two events in particular helped change the regulatory and marketing landscape concerning the development, registration, and commercialization of weight-reducing drugs. The first was the suspension in 2008 by the European Medicines Agency (EMA) of marketing authorization for the cannabinoid receptor type 1 inverse agonist rimonabant following reports of psychiatric adverse events including suicidal ideation [3] . The second was the demise of sibutramine, a serotonin-norepinephrine reuptake inhibitor, in 2010 in response to the results of a post-marketing safety trial that demonstrated an increased risk of non-fatal myocardial infarction and stroke in patients with pre-existing cardiovascular disease [4] .
The regulatory environment in the USA and Europe for new anti-obesity drugs has become increasingly challenging in recent years [5] . Key points of current US FDA guidance include the need to demonstrate weight control over 1 year [6] . Required placebo-subtracted weight loss is C5 % and/or the percentage of subjects losing C5 % of baseline bodyweight has to be C35 % and double the percentage observed with placebo [7] . To satisfy safety requirements, a minimum of 3000 subjects would have to be assigned to the experimental drug, with no fewer than 1500 subjects assigned to placebo for a 1-year period [6, 8] . The EMA requires a 10 % reduction from baseline body weight at 1 year that must also be at least 5 % greater than that achieved with placebo [9] . If weight loss at the end of 1 year is 10 % or more, the proportions of responders in different treatment arms can be considered as an alternative primary efficacy criterion.
The aforementioned safety issues have helped created a risk-averse regulatory environment that has become more pronounced in Europe than in the USA [2] . The resulting transatlantic divide in availability of weight-reducing drugs, which has only very recently started to narrow, has generated concern among European obesity experts [10] .
Four drugs have recently been approved by the FDA: lorcaserin (2012), phentermine/topiramate extended release (ER) (2012), naltrexone hydrochloride/bupropion hydrochloride ER (2014), and liraglutide 3.0 mg (2014). Of these, only naltrexone hydrochloride/bupropion hydrochloride ER and liraglutide have received a positive recommendation by the EMA's Committee for Medicinal Products for human use (CHMP). Some of the recent approvals represent something of a volte face by the FDA. Phentermine/topiramate was originally rejected because of safety concerns, with approval finally coming with a Risk Evaluation and Mitigation Strategy (REMS). The latter highlighted the possible increased risk of congenital malformation, specifically orofacial clefts, in infants exposed to the drug during the first trimester of pregnancy. Furthermore, the FDA required the manufacturer to perform ten post-marketing studies, including a long-term cardiovascular outcomes trial. The selective 5-HT 2c receptor agonist lorcaserin was also initially rejected by the FDA due to concerns about tumour growth in rodents. As a stipulation of the approval of lorcaserin, six post-marketing studies, including a long-term cardiovascular outcomes trial, were required. To reduce exposure to ineffective therapy, both drugs are required to be discontinued (or in the case of phentermine/topiramate ER, the dose must be discontinued or increased) after 12 weeks if dose-specific weight loss targets have not been achieved. In 2011, the FDA initially declined approval of naltrexone hydrochloride and bupropion hydrochloride ER pending the results of an additional cardiovascular safety trial; eventual approval in 2014 came with the stipulation of an additional cardiovascular outcomes trial focused on cardiovascular safety. FDA approval for liraglutide 3.0 mg was also subject to a REMS consisting of a communication plan to inform healthcare professionals about risks associated with the drug and a requirement for post-marketing trials.
As with all novel drugs, it is difficult to predict all potential adverse events as a medication moves from preclinical to clinical development. Validated animal models and preclinical and/or toxicological screens to accurately predict the toxicity of anti-obesity drugs are lacking (Table 1) [11] . In any case, adverse effects that occur at low rates are unlikely to be identified without recourse to large post-marketing trials or extensive and effective post-marketing monitoring. Improving the quality of phase III trials with study designs that specifically address potential problems, e.g., multiple echocardiograms in the case of lorcaserin, can help de-risk new anti-obesity drugs. Calls have been made for regulatory agencies and the pharmaceutical industry to work together towards an improved paradigm to facilitate the development and application of the next generation of obesity pharmacotherapy. For now, the divergent conclusions of the FDA and the EMA sit uneasily alongside one another while US obesity specialists continue to enjoy an advantage over their European counterparts in the drugs at their disposal. b Phenylpropanolamine was in use prior to 1962 when an amendment to the US food and drug laws required a retrospective review of its effectiveness. Final approval was deferred because of safety concerns about a possible association between phenylpropanolamine use and stroke.
Phenylpropanolamine was an ingredient of many over-the-counter medications in the USA prior to its withdrawal. The drug remains available in some European countries c Also available over the counter in reduced doses
